Correlation of Volcanism with geomagnetic-changes (solar storms & N-Pole shift) - List of geomagnetic storms 1800-2023 
This is Part 3 of my Hypothesis which concentrates on Geomagnetic- (Solar)-Storms & Volcanism ~— Please also read: Part 1 (Part le) & Part 2 
Abstract : by Harry K.Hahn / Germany - 20.10.2023 - Note: This document is not allowed for commercial use !! 
Changes in Earth’s Magnetic Field seemtobe amain cause of Volcanic-Eruptions on Earth ! These changes (or disturbances) in Earth’s Magnetic-Field can be caused either by 
internal processes which take place near the Core-Mantle-Boundary (CMB), or they can be caused by external events which are strong geo-magnetic-storms caused by solar 
wind (space-weather). The maximum impact of the external events (geo-magnetic storms) seems to be around +/-20%, and the impact of internal-effects 
seems to be around +/-30%. As internal effect the North-Magnetic Pole Shift must be mentioned, which showed a very high acceleration between 1993 and 2002. 
The internal processes inside Earth’s mantle which caused this fast shift of the North-Magnetic-Pole seem to be responsible for an increase of ~30% of Earth’s Volcanism 
between 1997 & 2008. see my Study Part 2 which describes the internal effectsin more detail, that cause the North-Magnetic-Pole Shift and other geomagnetic changes. 
In this paper | want to describe the impact of the external events, the impact of strong geo-magnetic Storms, on Earth’s Volcanic Activity. 
The chart of —Total Volcanic Eruptions per year- and -Strong Geomagnetic-Storms- in the time 1800-2023 clearly shows that there are sharp increases in the number of 
volcanic-eruptions visible, shortly after the occurence of strong geomagnetic-storms (or-storm-periods). (This study contains a list of geomagnetic storm datas from 1800-2023) 
Furtherthere is a clearly visible correlation of sunspot-( solar-cycle)-minimas and Lows in the chart of the -Active Volcanos per year- which shows that Earth’s Volcanism is 
clearly influenced by strong geomagnetic-storm-periods, or by the missing of such storm-periods ! During sunspot-minimas global volcanism clearly decreases be around 20% ! 
There is also a clear correlation of Global Volcanism (which is strongly effected by geomagnetic effects), with HGFA-seismicity and Global Warming ! 
This correlation works in such a way that first the geomagnetic-storms (-changes) seem to increase seismicity (cause more earthquakes), especially in the 
High-Geothermal-Flux-(HGF)-areas (e.g. mid-ocean-ridges etc.), then with a delay of 1-2 years Volcanism (& hydrothermal-activity, mainly in submarine-areas) 
is increasing, which then rises the Ocean-Heat-Content ( El-Nino-events are the manifestation of this processes), and eventually accelerates Global-Warming ! 
Global Volcanism is correlated with the WARNING to Climatologists & Politicians !! : There is clearindication that you will get caught off on the wrong foot soon ! Volcanism correlates with seismicity 
North-Magnetic Pole-shift & SolarCycles_ The sun has considerably reduced its solarwind-activity ! Since 2006 only two days with AP-values slightly >100 occured !! in HGF-areas and Global Warming 
pee? The sun is heating towards an extended solar minimum with considerable lower sunspot numbers & solarwind activity !! Saratemns yea ae 
This means a general colder climate on Earth as historical climate-data from the Dalton- & Maunder-Minimumclearlyshow : peace it 
' A look at the Ocean Heat Content Chart (EN4) and the Geo-magnetic Ap-Index clearly shows that during the periods ~|i:.0" 7" 
' 1995-97 & 2006-2012 the Ocean Heat Content (0-2000m) was stagnating !! That means global warming nearly stopped !! 
During these periods the smoothed Ap-Index was $10, which means very low solarwind-activity !! That’s why the impact ~} /" Wy" LA 
| Stagnation of the Ocean-Heat-Content for Ap-Index $< 10 is of geomagnetic-changes (-storms) on Earth’s Climate sal pei BS ie ii 
? ay Geo-magnetic Observed Ap re cioctiiiwe fhe" is clearly higherthan that of CO2 ! It’s a deciding factor ! lo 
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The image below shows my prediction for the 
Future Solar Activity : 80 }>#———>j—-—— 


That’s why we must predict the future Solar-Activity !! 


Correlation of Total Volcanic Eruptions with strong Geomagnetic storm-periods 
between 1800 and 2023. Eruptions rise sharply 1-2yr after geomagnetic storms 


No. of total Eruptions / Year Correlation of Total Volcanic Eruptions per year & Geo-magnetic Storms 1800 - 2023 
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Content: 
1- Chart: Correlation of -Total Volcanic Eruptions per year- with -strong Geo-magnetic Storms- in the time-period 1800 — 2023 


2 - Strong Geo-magnetic storms caused by solar-wind (space weather), cause periods of increased Volcanism on Earth 
How does this correlation work ? 


3 - Volcanism is correlated to geo-magnetism, HGFA-seismicity, solar-cycles & global warming 


4 - To the Prediction of future Solar Cycles and Solar Activity —> Weblinks to theories for the longterm prediction of solar cycles 


5 - To the Correlation of Geomagnetic Storms with Global Warming 

6 - Prediction of future GGomagnetic-changes, Solar-cycles & Climate, based on historical datas 
Appendix: 

1- Earthquakes caused by tidal forces ( gravitational forces ) 

2 - Earthquakes ( & Volcanism) caused by Geomagnetic storms 

3 - High Geothermal Flux Areas (HGFA )— World Map 


6-A - Table 1: worldwide Active Volcanos / & -Eruptions per year - Datas from the Smithsonian Volcanism Program 


6-B - Table 2: Geomagnetic-Storm List > All days with an 3h — ap-value > 200 are listed from 1932 to mid-2023 


6-C - Table 3: 


References : 


Aurora Australis caused by the geomagn. storm on 23-4-2023 in South-Australia 


Weblinks to correlated Studies 


Datas from the GFZ-Potsdam / Germany 


The map on the right shows the 
aurora australis caused by a G4- 
geomagnetic storm on 
and the location of the strong 
M 7.1 earthquake that occured 
=7 hours after the start of the 
G4-storm in the Kermadec-Arc. 


Note : The probability for such a 
2 M7 earthquake in this 8h-period 
was only 1: 180 ! 


This indicates that the earthquake 
was caused by the G4-geom. Storm 


Note : The Kermadec Arc is a highly 
active submarine volcanic area 
which is located in a HGF-area ! 


List of Geomagnetic Storms in the time period 1800-2023, mainly based on observational reports (visible Auroras etc.) 


2023-04-24 02:41:56 (UTC+02:00) 
Location 
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SEVERE GEOMAGNETIC STORM? 

A CME hit Earth's magnetiofield on 
|April 23rd at 173707, sparking @ F 
severe G4-class geomagnetic storm _ 
and was probably the cause of the 
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1- Correlation of -Total Volcanic Eruptions per year- with -strong Geo-magnetic Storms- in the time-period 1800 - 2023 


Explanation to this Chart : 


1.) To the visible correlation : 


There is a clear correlation visible 
in the chart, of sharp rises (highs) 
in the “Total Volcanic Eruptions“ 
with the occurence of strong 
geomagnetic storms (solar storms) 
indicated by colored lines under 
the chart. 


Shortly after the occurence of a 
strong geomagnetic storm (period) 
,or with a delay of 1-2 years, there 
is a sharp increase in the number 
of volcanic eruptions visible ! (Highs) 
( indicated by red arrows ) 


On the other hand there is a clear 
correlation visible in the chart of 
decline-periods (lows) in the chart, 
which correlate with phases where 
no or very less geo-magnetic storms 
occured. 

( indicated by blue arrows ) Ny 


This correlation is strong and 
clearly visible in the chart ! 


Note : Because the geo-magnetic 
storms first trigger earthquakes, 
and with a certain delay of up to 
=1-2 years the volcanic eruptions 
follow, the rises (peaks) follow 
with a slight delay after the geo- 
magnetic storms (storm periods) 


2.) Geo-magnetic storm datas : 


> see Tables 6B & 6C in Appendix 


3.) Volcanic Eruptions datas : 

> see Table 6A in the Appendix 

> Also read the informations of 
the Smithsonian Institution ! 


see : Total Eruptions/Year 
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Correlation of Total Volcanic Eruptions per year & Geo-magneticStorms 1800 - 2023 
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2 - Strong Geo-magnetic storms caused by solar-wind (space weather), cause periods of increased Volcanism on Earth 


How does this correlation work ?: 


The currents generated by solar winds in the ionosphere cause magnetic-field- fluctuations on the Earth’s surface, inducing electrical currents (telluric currents), 
which penetrate deep into the Earth, and in the presence of Earth’s magnetic field, generate electromagnetic- (Lorentz-) forces in the conductive crust, which then 
trigger the release of stress-strain-energy and cause earthquakes and fractures in Earth’s crust, which then result in increased -volcanism & -hydrotherm. activity 


( Note : the magnetic-field-fluctuations during a strong geomagnetic storm can induce big currents with = 500V into long conductors., which can be long powerlines 
(with hundreds of km length), or in nature for example conductive-fluids or -minerals in long linear fractures in Earth’s crust, which then could heat-up suddenly ) 
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There is a number of studies which already indicate 
that there is a correlation of Geomagnetic storms 
with strong earthquakes (earthquakes with M >5.6) 
which can trigger volcanic-activity. 


> see weblinks on the next page ( page 5) 


The earthquakes are probably caused by the electric 
currents induced into conductive material in Earth’s 
crust that cause electromagnetic forces & heat. 


> Please read also Appendix-2 


Tidal effects caused by Earth’s moon and the Sun 
(e.g. daily- and =14-day-tidal periodicities which are 
caused by Earth’s rotation and by the moon’s orbit- 
period) can also trigger earthquakes). 

But their impact on Earth’s-Volcanism & -Climate 
Anomalies seems to be rather small (minor) ! 

> See Appendix-1 

The dominating impact on Earth’s volcanism (and on 
earthquakes & Global Warming) comes from 
changes of Earth’s Geo-magnetism caused by 
internal processes (e.g. the North-Pole-Shift) and 
caused by external events (geomagnetic storms). 


| have created this Chart in order to show the 
correlation of Geomagnetic Storms with the Earth‘s 
Volcanic Activity (> see Chart on the left) 


( the datas of the global Volcanic Eruptions/year 
for the time period 1800-2023 are from the 
Smithsonian Volcanic Program see : Weblink ) 


3 - Volcanism is correlated to geo-magnetism, HGFA-seismicity, solar-cycles & global warming. 


A comparison of the 3 charts below indicates that volcanic activity is influenced by shortterm geo-magnetic o.. 
effects, caused by the sunspot cycle (=space weather) and by a longterm geo-magnetic effect, the MPV. 
The chart of the Worldwide Active Volcanos per Year clearly follows a very similar trend as the chart of the 
North Magnetic Pole Velocity (N-MPV) if we consider a smoothed chart of the Active Volcanos/Year (dotted line) 
When the MPV reached the wide Peak 2 with 2 40km/year we cansee a sharp rise & elevation of the volcanic 
activity. If we look at the chart of the worldwide active volcanos per year we clearly see sharp rises of activity 0 
in the years 1997-99, 2003-07, 2014-15 & 2020-22 interrupted by two drops caused by sunspot cycle minimas 
Note that we had El Ninos events with inreased Sea Surface-temperatures in the years 97/98, 2003-05, 2007 
Peak 2 2014-16 and a new El Nino episode just started in =2022. The impact 
of the high MPV on Volcanism is =30% and that of solarcycles =20% 
Further some studies show a clear correlation of seismic activity in 
High-geothermal-flux-areas (HGFA) and the Global Warming of 
the last few decades (see: Study & Study-update ) > see charts > 
HGF-areas are all mid-ocean-ridge-areas and geothermically active 
areas (> see map in Appendix 3 ) It is important to note that there 
is a delay of around 2 years between the seismic activity and the 
reaction of the global climate-system. ( see charts on the right ). 
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There is also a delay of = 2 years noticeable between the seismic- 
activity in the HGF-areas and the global volcanism ( in the chart 6 
represented by active volcanos per year ) > see charts on the 
right. This delay can be explained by the time needed for magma 
and/or hydrothermal fluids to rise from Earth’s mantle and Earth‘s 
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the growing-rate of the Ocean Heat Content since around 1996 


3.) - Correlation of geomagnetic anomalies with earthquakes & solar storms 
4.) - Volcanic eruptions are correlated with Solar Activity 
5.) - Links of Volcanic Eruptions to Solar Activity and Solar Magnetic Field 


More weblinks to similar studies under References (see last pages) 
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4 - To the Prediction of future Solar Cycles and Solar Activity 


Because there is a correlation of geomagnetic storms with earthquakes, volcanism and 
hydrothermal activity, and Global Warming (> see page 5&7) we must predict the solar cycles: 


Geo-magnetic Storm Chart : 
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The Ap-value (sum of ap1 to ap8 ) 
of these days is shown is the chart 


It is clearly visiblein the chartthat 
| | Since 2006 no days with higher 
Ap-values occured anymore !! 


| Since 2006 only two days with an 
| Ap-value slightly > 100 occured !! 
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Fig.: The blue line is the interference contribution 
pattern for the sum of the two Venus-Earth-Jupiter 
(VEJ)-frequencies (19.528, 22.14), and the red line is the 
interference contribution for the sum of two Jovian 
frequencies (19.585, 21.005) to the polarity-adjusted 
sunspot model for the years 1600 to 2100. 

The periods of destructive interference during solar 
minimums and constructive interference during the 
solarmaximum can be seen by inspection of these two 
interference pattems. At times either the VEJ or Jovian 
cycles can dominate. 


WARNING !! : 
This fact is a clear warning-sign 
that the Sun has switched to a 
lower general activity !! 


2000 2010 2020 


This has a cooling effect on the 
World‘s Climate in the future !! 


—— si 


———— »A mathematical model of the sunspot cycle...‘ 


The model presented here is anattempt to produce a more quantitative prediction of monthly sunspot-number 
forecasts and increase the granularity of the shape of future solar cycles. The model is based primarily on a Tidal 
Torque theory proposed bylan Wilson (2011) and twoJovian harmonics that account for the positioning of three 


Jovian planets. Wilson’s theory proposes that periodic 
alignments of Venus and the Earth on the same or opposite 
sidesof the Sun produce temporary solar tidal bulges. Jupiter's 
gravitational force acts onthese bulges and either speeds up or 
slows down the rotation of the Sun’s plasma, leading to 
changes in solar activity. The frequency of these alignments on 
the same side of the Sunis 22.14 yr. Wilsonalsoshows that the 
strength of the tidal force depends onthe heliocentric latitude 
of Venus andthe mean distance of Jupiter from the Sun, and 
that when these forces are weakest, solar minimums occur. 
This happens approximately every 165.5 yr. The frequency to 
produce a 165.5 yr beat with 22.14 yris 19.528 yr. These two 
frequencies of Venus—Earth—Jupiter (VEJ) interactions are a 
principle basis forthe model. —> Weblink to this Study 


Other studies which are based on the Tidal Torque Theory: 
> Weblinks : Study1 , Study2 , Study3 , Study4 


Prediction of the nextsolarcycle: -> Weblinkto Mcintosh's Study 


This theory of Scott Mcintosh allows to = 
predict one solar cycle precisely in advance. | 
A relationship was found between the §20-— 
temporal spacing of the terminators of the 22 
11yr-sunspot- & 22yr-magnetic cycles and 
the magnitude of (future) sunspot cycles. 


5- Correlation of Geomagnetic Storms with Global Warming 


As described on the previous 
page there is a clear 
correlation visible in the 
chart, of sharp rises (highs) 
in the “Volcanic Eruptions“ “| 
-worldwide, with the 
occurence of mainly strong 
Geomagnetic-Storms (solar 
storms), > indicated by 
colored lines under the 
Chart >see on the right 


Storms probably first trigger 
earthquakes ,mainly in the “ 
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HGF-areas, and then with a certain delay of =1-2 years 


the volcanic eruptions follow, the rises (peaks) in the 
“Volcanic Eruptions-chart“ follow with a slight delay . Ap bndex 
after the geo-magnetic storms (storm periods). | 
Since =2006 itis noticeable that geo-magnetic storms | : i | ! 
are considerable weaker and they are rarer. These xO (TOTO | 
weaker geomagnetic storms are indicated by blue h \\ 


lines und der the chart. 
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which measures the daily average storm-activity, we © |) ! \ (nl Aly | 
can see that there is considerable less activity visible ——> ' iN ‘ 
after 2006 (> see Ap-chart on the right and below !) aye i boas seal) NN | La 


Geo-magnetic storm-activity is 


effecting the World’s Climate : 
The two charts on the right, the 
Ap-Index and the Ocean-Heat- 
Content (> EN4-chart) of the last 
=30 years indicate that there is a 
correlation of geomagnetic storm- 
activity with the Warming of the 
Ocean water (0-2000m), described 
by the Ocean Heat Content. 


Geomagnetic storm-activity causes 
earthquakes, mainly in HGF-areas 
(e.g. the mid-ocean-ridges ), which 
then causes increased volcanism & 
hydrothermal-vent-activity, mainly 
in submarine areas, and heats-up 
the ocean water in this way. 


Itis clearly visiblein the two charts 
that there is a correlation of lows 
with AP-values below 10 (the top 
chart) with stagnation-periods (or 


lows) in the Ocean-Heat-Content 
chart. And correlation of at least 
one major peak in the Ap-chart 
witha clear peak in the OHC-chart 
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6 - Prediction of future Geomagnetic-changes, Solar-cycles & Climate, based on historical datas > We must predict the future solar-activity ! 


As shown on page 5 there is a clear correlation between geo-magnetism, solar-cycles, HGFA-seismicity, Volcanism & Global Warming 
The geo-magnetic-changes near the Earth’s core-mantle-boundary, which have caused the fast shift of the North Magnetic Pole, have 
an impact of = +30% and Geo-magnetic Storms caused by solar-cycles have an impact of = +/- 20% on Global Volcanism, as Chart 

(& A+D) indicate. Changes in Geo-magnetism & Solar-cycles are responsible for 240% of Global Warming ! See also my 
Ice-Age chart : 


The same flow-patterns (mass streams) inside of Earth’s mantle, which 
cause the fast North Magnetic Pole Shift (N-MPV) ( see chart A ) are 
also responsible for increased Worldwide Volcanic Activity (chart C) and 
increased seismic- & geothermal-activity in HGF-areas on Earth, which 
caused the increased Ocean-Heat-Content (OHC) & the Global Warming 
(>see Chart Y) especially in the period 1997 to 2023 (charts A+CHY ) 


> This page was prepared by Harry K. Hahn 
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Appendix 1: Earthquakes caused by tidal forces ( gravitational forces ) 


Different statistical tools indicate that earthquakes are organized in time according to certain 
renewal intervals. These intervals ( time periods ) between earthquakes with the highest 
probability of their appearance are represented in the Fourier Power Spectra and in the 
Schuster Spectra by the highest peaks in the Spectra ( > see the diagrams further below ) 


Appendix 2: Earthquakes ( & Volcanism) caused by Geomagnetic storms 


Large earthquakes occurring worldwide have long been recognized to be non-Poisson 
distributed, soinvolving some large scale correlation mechanism, which could be internal 
&/or external to the Earth. Clear correlation was found between increased proton density, 


during solar-cycle maximas & during geomagn. 
8r 


Storms (solar storms), and the occurance 


; : . : ; Proton Density vs Magniude of earthquakes with magnitude > M 5.6. 
There isa high correlation between tidal events (tidal forces ) caused by the moon and sun. , a aia ana Tsao The currents generated by solar winds in the ionosphere 
d 7 h k d h k . h -M25.6 becomes larger and larger with cause magnetic field fluctuation on the Earth’s surface, 
| want to contribute here an example of a en tectonic earthquakes, and eart qua es In the 3" Bee TREUlte Gone tie edobence ofa epee aurea prelieaad pep egg 
powerful earthquake which surely was triggered mid-ocean-ridge-areas (=HGF-areas). Tidal stress Sy beer. oe ee eee Seneiame ceaionacncue GTeniy” wice Nn ae 
by a maximal tidal stress amplitude. The M 7.6 : ice s ~M275 proton density in the near the trigger the release of stress strain energy and can cause 

Gelciilesarthquake from 17.8.1999 In Turkey caused by Sun & Moon, is superimposed on tectonic Z| eso magnetosphere, du tosdar att acaba a Meet Sea agate 

which occured just 6 days after the solareclipse Stress and plays a triggering role for such earth- | {| iss > see Study ear ee ee 

from 21.8.1999. __Note that the core-shadow quakes. Strong earthquakes (M7), such as the 2011 | =] “= Ga-geomagnetic storm on 23:4;2023 & the location of 
t t : . : 
(gravity force vectors of moon and sun in ling) Tohoku-Oki-earthquake often occur near the maximal 5 a M 7.1 earthquake in the Kermadec-Arc that occured 
ae Pp y along f < ib Paks =7 hours after the start of the storm. The probability 
Anatolian fault, probably the crucial fact here! _ tidal stress amplitude. The M 7.6 Golctik-earthquake 1 for >M7 earthquakes in this 8h-period was only 1: 180 
from 17.8.99 in Turkey which occured just 6 days after &10 0.15 0.20 0.25 0:30 0.35 0.40 ORCI 2023-04-24 02:41:56 (UTC+02:00) 
% a solar-eclipse was also caused by maximal tidal stress ! Dstep - Density Relative Threshold related studies: [RSI 
: 7 7 ed . Plots of the Event Relative Rate R as a function of the normalized proton density, and for the conditior Stu] if Study2 29.955°S 177.838°W 
Beside daily- and =14-day-tidal periodicities which are | 172" 'xmmstesearmnmn2en tom newauee! imiyeomanandow etna SAN! Su avg M)7.1 earthquake 
80, caused by Earth’s rotation and by the moon’s orbit- Kp-index : y 
—— Eclipses period, there is also one longterm tidal periodicity The shows the maximum 
My S caused by the moon, which seems to be prese nted by Bie ce ee antec ele 
Pe “Ss the 18-20 year peak inthe Schuster-(Fourier-) Spectra ee j 


This periodicity probably is caused by the 18 year 
Saros-period. Because after a solar-eclipse Earth, Sun 
& Moon reach the same geometry, after one Saros- 
period anda similar solar-eclipse (tidal event) follows. 


> Studies about tidal triggers : Study1, Study2, Study3 
Note: The strong inthe spectrais caused 
by the 11-year solar-cycle. And the big 7.2 year peak & 
other peaks with shorter periods (e.g. 2.5) probably 
are caused by magnetic waves emitted from Earth’s 
core (Study Part-2). Changes in Earth’s magnetic field 
caused by these factors trigger earthquakes+ volcanism 
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Appendix 3: High Geothermal Flux Areas (HGFA ) — World Map 
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Schuster-spectra. For example the strong peaks at 2.5, 7.2, 11 & 20 years and at 1, 2.5, 7.6 and 18-20 years periods (with >99% confidence) Wenasaie nate i 150-480 


other resolved peaks at 3, 4, 5 and 28 years ( for the 1-25 year catalog ) 


Appendix 6-A: Table 1: worldwide Active Volcanos / & -Eruptions per year - Datasfromthe Smithsonian Volcanism Program (left side of table ) 


> active volcanos per year were separated into selected regions (right side of table) > to see all volcanos of a certain year clic on the year (left column ) 
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Appendix 6-B: Table 2: Geo-magnetic-storm days ~> All days with an 3h — ap-value > 200 are listed from 1932 to mid-2023 
= datas fromthe GFZ-Potsdam > weblink to GFZ-homepage : https://kp.gfz-potsdam.de/ 
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Appendix6-C: Table 3: List of Geo-magnetic Storms in the time period 1800 — 2023 , mainly based on observational reports ( visible Auroras etc. ) 
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page 46 see Light) 
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disruption of telegraph systems reported from Chicago, Tennessee, 
Washington by daytime-aurora, 

Tennessee and Omaha (USA) --> daytime aurora 


50% shoe reported from Haslemere (UK) 
=50°/ Williams-Bay (USA) 
bright aurora arcs with streamers observed at the Yerkes- 


Observatory in Williams-Bay (USA) 11415.2, 1.5., 28+29.6. fore tafe 
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=50°/ =40° Williams Bay (USA) 


Remark : The worldwide hot climate in 1901 may 
indicate an El Nino event in 1901-02 


beautiful display of curtains of Aurora borealis observed 


Scottland (10. Sept 1901), 
in Rusness/Sanday near Kirkwall (Nature Journal No. 1665) 


60° / 352 Canada, Finnland 


<50°/ <40° Spain (Pyrenees mountains) 


Ireland, Scottland, Chicago, 
Colorado, overhead Aurora in 
Duluth & NSW-Australia 


disruption of Western Union- & New York telegraph systems & transatlantic 
<A4°/34° (north) 
=35°/<30° (south) 


sea-cables, swiss street-cars disabled, another strong geom. Storm on 29.7. 


pink & red Aurora observed on afew occations moeinfo | [| | 


Geom. storm during suncycle minimum measured in France, 
telegraph disruption in Mexico, Geom. storm reported from East- ine ie 
Asia, in Chicago telegraph lines up to 675 V were measured ay 


eee eee ye ee ee (| 5130 
=50°/ =40° Chicago & Sioux City (USA) 
1905 


11-12/13 
1967 5-25/26 


disruption of telegraph systems bright pink-colored (energetic) aurora with streamers, often 


° ° ; weblink1 
9- =45°/=35 Washington reaching up to the zenith, observed in Washington 


12.9.1908 = 


disruption of telegraph systems in Boston, Chicago, Tennessee and in voltage of up to = 500 V was induced into the telegraph wires, 
probably =35°/=20° Japan, Maine (USA) transatlantic sea-cable reported, disruptions also in telegraph systems geomagn. disturbance was compared with events from 1803 & 
2X10 (Singapore?) in Europe 1882 (it was a daytime aurora in Chicago) 


eastem telegraph circuits interrupted (USA), only east- & west-cables were bright aurora with streamers observed in Flagstaff, some streamers 
Flagstaff (Lowell Obseratory) effected and these wires were heavily surcharged, electrical disturbances in reached almost to the zenith, was bright fora few hours, aurora weblink 


more info 


=5°/=35° ‘ 
(Arizona/USA) the westem states reached from 25° west to 45° east 


telephone & telegraph services in the East & West of the USA were seriously bright night-sky in Minneapolis, 
<50°/ <40° Minneapolis, disrupted (between Chicago & Minneapolis), 75 V were induced in the cables weblink1 


telegraph & telephone communications to Chicago from Pittsburg, Omaha, arc aurora with streamers observed in Algonquin/CA on 21.8 
=50° / =40° Algonquin/Canada Buffalo & Philadelphia stopped. telegraph networks around New York area were disrupted too weblink1 more info 
Washington leverhiead auroral Telegraph lines from New Yor To Bu Talo were disrupted bright overhead aurora with streamers observed in Washington hom 
<40°/<30° ae a motors(generators) providing electricity were effected too and Duluth, another bright aurora on 21.3.1918 more info weblink1 
Illinois, Tampa/Florida, Texas info2 


St. Petersburg (overh. Aurora, 31.1.) Pe ne ee as ia . aoe a aa led flaming ote ‘were oe in the night 
50° / <40° Denver (11.8.),New York,Omaha ansas (11.8.), disruption of telegraph systems in Minnesota -states -8.: in Denver aurora visible in northern sky weblink, 
(1.10) 


disruption of telegraph cables of the American Telegr. Co. flashing and wavering aroras were seen in the northern sky from 
<44°/334° New York, Atlanta Undersea cables were disrupted and stpped working too New York, auroa with streamers seen in Atlanta weblink1 


isible i USA, Caribb d substantial damage to overhead and underwater induced (telluric) ground currents probably were larger than trom 
<34° / <24° (north) ae sale vf a. eee a telegraph equipment in USA, Europe and in the southem hemisphere, the 1989 superstorm, Auroras created brightly lit night skies in fi bitnkd 
=-33°/ -13° (south) in Samoa (confitmed, }}"overnea sparked many electrical fires eastern USA, credible Aurora-report from Samoa fore Info, postales) 
aurora in Califomia 


telegraph systems throughout the country were disrupted 120 to 150 V were induced in telegraph cables (USA)-26.1. 
=A5° / =35° Salzburg/Austria (9.3.) all over the country down south to New Orleans (26.1.) bright red aurora visible from Austria/Salzburg weblink1 


telegraph systems disrupted, Winnipeg to Montreal 14.4. bright red aurora visible from Geneva 
telegraph systems disrupted, New York to Mid-West 21.7. 100 V were induced into telegraph cables 12.10. 
=50° / =40° Geneva/Switzerland (24.2.) disruption of telegraph networks in northern states 12.10. dissrupted shortwave radio systems to the north, Berlin 12.10. weblink 
2. Berlin (12.10.) Berlin: glow of Aurora Borealis was visible on 12.10. 


disruption of telegrap 
=45°/=35° Sydney, Geelong (Australia) resulting from the geomagnetic storm streamers against ared glowing sky visible weblink1 


<A5°/<35° Clevdland, New Mexico, Geneva radio- & telegraph systems were disrupted by magn. Storm two wide bands of pale white light appeared in the sky (photo) webtinet | 
Sicily, Portugal, Bermuda electrical disturbances, short wave radio systems were interfered, 3 geom. The "Fatima Storm" Jan. 22-25, great Aurora display in Europe, USA 
490/509 $45°/=30° Southern California Storms, 2 great aurora storms, 4 SSCs & South-Australia, another geom. Storm on 16.4.1938 more info weblink1 
: : geomagnetic reported, disruption of telegraph- & short wave radio T8.09.1941, most brillant aurora display ever seen In Washington 
. 6 Florida (18.9.), Washington, ‘ ‘ é " 
$40°/=20 Nea eae ) Bt systems, another magn. Storm on 6. July (energetic pink aurora), even seen in Florida weblink1 more info 


radio communication between Europe and USA brilliant aurora during sunspot-minimum visible at Perkens- 
=40°/=30° Delaware/Ohio was seriously dissturbed (3.9.) Observatory/Ohio, aurora with streames covered northern sky more info weblink1 


=40°/=30° New York (overhead-7.2.),Scottland radio disruption reported from Bombay, Lisbon, Cairo & brilliant waving overhead aurora seen in new York on 7.2. and more 
(north & south) Canberra 30.3., Cambridge 28.9. Singapore, & worldwide on 3.2.(until 15.2.) on 26.3. 26.7. , aurora with bright streamers (colors red & green) weblink1 more info info2 


407 34 complete blackout in India shortwave-radio services, -dH-value), sudden-commencement-type Storm 
(24.1.) (1949) <45°/<30° Adelaide (Australia)-12.5. shut-down of radio- & Sea-cable communication on 26.1. 12. =e ‘bright pink aurora seen from Adelaide more info more info2 
disruption of worldwide radio communication (21.2.1950) red glowing aurora seen from Sydney in the South on 19. March 
Sydney (Australia) 


strong solar cosmic rays measured during a strong solar proton event extremely high ground level (telluric current) enhancement 


ni . one overhead arora visible 
$54°/=35 ‘ auroras visible on 8 nights (low latitute) in South-England (54°) weblink1 
in South-England 


ae 2S. stong solar storms measure “9.), spectacular fade-out of radio signals ighest auroral activity for at least two centuries (NASA) 
13.9.) <54°/=35° Ae worldwide (16.4.) auroras visible on 30 nights (low latitute) in South-England (54°) weblink1 
Chicago (4.9.), Los Angeles (13.9.) 


Havana,Los Angeles,New Mexico strong geomagn. storm, most communication systems telegraph cables over the North Atlantic became a 2650V battery, 
617/472 $45°/=23° Washington, across Europe were disrupted fora few hours, blackout in Toronto, SSC auroras visible on 16 nights in South-England (54°) more info weblink1 


Western Europe, Atlantic widesread radio disruption 12.11.1960 (-dH-value), active arc aurora with streamers, 
<40°/s30° overhead! in’ France sometimes brilliant red flaming curtains weblink more info 


strong geomagnetic storm measured brilliant aurora bands with streamers 
$45°/335° pees Sore rane colored in red, violet & green more info more info2 weblink1 
W-Atlantic, Washington er arene. 


-450 to - 
486 


7-13/14 -330 
3-13/14 -589 


4-7/8 
(10- 18/20) 


-216 (soho) 
-207 (soho) 


-321 (soho) 
-301 
-237 (soho) 
-201 (soho) 


-377 (soho) 
-251 (soho) 


10-29 to 11-2 | -353 | -383 423 


= 415 
7 (20.11.) 


7-25/26 460 
11-4 to 11-10 (7.11.) 


a 


mostly red aurora with green and yellow colors weblink1 


=45°/=30° Eastern USA, New York to Louisiana 


disruption of electrical- & communication networks series of strong solar flares (peak class 20), fastest CME-transit ever 


Illinois to Colorado i 
& satellites, DST-value may have surpassed -1600 nT recorded, 4 X-flares, strong geom. Induced currents (GICs) weblink1 


Bilbao/Spain 


0/0" Chicago, Ohio, Michigan, Omaha | SWong geomagnetic storm measured brilliant green- & yellow-colored aurora was visible over Chicago [more into | [more info | 


ore 
saad aes Bermuda, Sardinia, Malta, Australia ieee ae from ars sane a localized (around Japan) short-lived Ret iees (-dH-value), aurora borealis observed in the oie stein 
: AS‘/S Michigan, Ontario, Atlantic, UK (1. eep depression of geom. H-comp. jediterranean region 
caused the collapse of the Hydro-Quebec Power grid on 13. March the strongest geom. Storm of the last century struck 

<40°/=20° Florida, Honduras, Caribbean in seconds (protection relays tripped in a cascade), Earth with intense auroras ,(-dH-value: date : 13.3. ), another X4.5- araew ivel 
- Wales: overhead aurora widespread effects on power systems flare was caused 2 days earlier,10. March 89) ———— 

Texas, Pennsylvania, California alf of the energy output of the 1989 event, 
<A5°/330° (9.11) worst mag. Storm since 1989 active 2 flaming pulsting aurora seen in Graz (24.3.) raore inte weblinkt: 

Graz (Hungary)-24.3. 


D HeNowh pars brightest aurora seen all over the sky in North Dakota 7.4. 
somal Howe ee and all over Scotland down to the english midlands " 

=50°/ =40° Detroit (18/19.10.);North Dakota, more info 

Scotland & Midlands in UK (7.4.) 

23.10.1996 - Ap-Index 38 & Kp-max=/+ 

=50° / =40° North Dakota active moving, waving & pulsating Aurora observed in Dakota more info more info2 
Sarpenee Chicago, Detroit, Boston (4.5.) active moving, waving & pulsating Aurora observed in Dakota ia sei mote 
S0°/< Dakota (USA) in Sept./Oct. wo we info3. 


minor satellite- & power transformer damage worldwide Tom 14/15. July, G-storm, "Bastille Day storm™ 
associated solar particle event was 4.th largest since 1967 
<A5°/<35° (15.7.2000) more info more info2 | weblink1 


fast moing CME triggered vivid aurora in Nov. 2001 red aurora visible on 6. April was caused by X20 flare, but the 
<45°/<30° Texas, California, Florida majority of the solar storm missed the Earth more info 
5 3 strong geom. Storms from 29.10--2.11 ->"Halloween Storm" 3 geom. Storms between 29.10 and 2.11. overlapped each other 
7 3 Texas, Mediterranean a 7 7 
<45°/<30' : . 12 transformers in South Africa were disabled by the storm DsT-values : -151, -353 & -383, storm of a X45 flare missed Earth more info weblink1 
countries, (South Africa?) 
extreme radio blackout was caused on 4. Nov. 2003 on 4th of Nov. a powerful X34 flare was detected 
<40°/s25° Florida, South Australia 


<A5°/<35° (25.7.) York weblink1 
7.11.: Alabama, Ohio 
big solar storm caused large-scale atmospheric ionization 20. Jan 05 
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the X 1.7-class Solar flare from 12th May 2013 
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